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and the winds mostly from the north. Heavy rain fell in 
California, but there was no especially well-marked depression. 
On January 1 the depression was well marked. In 24 hours 
there had been a fall of nearly half an inch in presslire ancl t,he 
rain area covered most of California, all of Nevada. all of 
Arizona, ancl most of Utah. The significant, fcaturt. of the 
pressure distribution, however, in my j uilgment.. was t.hr 
appearance of a marked high over Pvlontma. This appears tu 
have blocked the eastern passage of t>he low and for a period of 
72 hours stormy conditions prevailed with heavy rain t,rrrning 
to snow in the district! under consitlcrat.ion. There w i n  a n  
aftermath, so far as California is concernetl, in  the period of 
heavy frosts culniinat,ing on January 6. On t,liis t1at.e during 
the morning hours more than half of the Rt.at.e cspwicncei 1 
temperatures below freezing. 

The following special clispatch t.0 tlie Pan Francisco Chronicle 
from Los Angeles, Cal., gives an approsiiiiat,e value of t.lw 
losses sustained by the citrus fruit growers of t,he sout,liern 
counties, clue to the heavy fro& of the first decade of January, 
1910: 

This year’s orange crop has been dnmnged npprosimat.c.lg ll.OMJJJU0. 
according to estimatw nindc by rc1i:hIc growws. Sonic I-irlieve t,li:tt. t,liis 
amount will also cover the damnge to nurany stock :tnd to t l w  conling 
year’s crop, while ot.hers figure that. t.hc t.otnl m:iy lw si*vrr;il niillioiis. 

As compared with the 135,000,000 valuation of tlir prcwnt, crop, t l i i s  is 
not a discouragingly large item. Sever:%[ of t l i r  trailing growcw in:tkc t l w  
uurprising st,atenient that the cold wc:it her t~uught them inorr t lc’ l id i t .  
than harm. The frosty weat.her wine just. in t,inir t.o rlii~ck t hr growl 11 :mil 
hold the oranges to normal sizr. * * * Dwirliious fruit. i n i m  Iwliovc~ 
their profit,s by reason of tlre cold will bc more thitn tlic citrus fruit. growws’ 
losses. 

PRECIPITATION, RUN-OFF, AND EVAPORATION IN 
THE OWENS VALLEY. 

R y  CHARLER H. LEE, Assistnnt EnyiarPr. 1.0s A i i g ~ l p s  A ~ i i i P d i i r t .  

The region known as the Great. Basin, or District. No. 10 of 
the Weather Bureau, is unique a~iioiig the great Nort.h American 
drainage areas on account of t.liere heing no surfaiae outlvt. to 
the ocean for its strcanis. Generally speaking it,s c*liniat,e is 
arid, the annual precipit,at,ion being less t,lian 10 inches ovvr :t 

large part, of its area, but in the high iiiount.ain ranges foriiiiiig 
its eastern antl western horclrbrs t,he snowfall is very heavy. 
The chief rivers of the Great Basin rise in these ranges, recciviiig 
their supply directly from nielthg snow’, and flow (Ju t  iiit.o t.hc1 
valleys where they either entirely disappear by evapor:it.ion :in( 1 
seepage, or feed saline lakes whose surface fli~ct.uat.ions regist,cBr 
the differences of inflow and evaporation. Topograpliicdly 
the region is characterized by narrow isolat,etl mount,ain ranges 
with a general north and south trend, between which are hroarl 
valleys which have been built up by thc accumulatkm of 1111- 
consolidated material from blic adjacent mount.ains. M a n y  of 
these clCbris-filled basins are so surrounded antl untlerlaitl hy 
the solid rock that they are practically water t,ight., antl where 
there is a large water supply available the void spaces bet.wee:i 
the particles of sand ancl gravel form iinniense unclergrouncl 
storage reservoirs. The region, t.herefore, affords escept,ionnl 
opportunity for the study of the phenomenon of t.he occurrencc 
of water within a catchment area anrl losses by evaporat,ion. 

It is from one of these valleys receiving the drainage from t . 1 ~  
most procluctive of the Great Basin catthnient areas, t.he east. 
slope of the Sierra Nevada, that t>he City of Los Angeles is at  
present preparing to obtain its future supply .of wat.er. In 
connection with this project and uncler t,he rlirect,ion of Mr.  
William Mulholland, Chief Engineer of t,he Los Xngelrs A q i w  
duct, the writer has had an opportuniby cluring t,he last t.wo 
years of making a rather coniplebe field st.ucly of tlic Owns 
Valley as regards precipitation, run-off, antl evaporat.ion. 
There has now been enough data collect.ec1 to make coniplet,e 
computations ancl sonie of the ideas and conclusions which 
have been developed are herewibli presented. 

The Owens Valley (fig. 1) has a length froni north to 

s0ut.h of about 100 miles and a width from crest to crest of the 
adjacent niount,ain ranges of from 20 to 26 miles. The Owens 
River rises at. it.s northern extremity and flows southward 
t.lirough t,he valley, finally clischarging its waters into Owens 
I,:tlio, a saline liotly of water typical of the Great Basin. The 
position of t,lie rivcr channel is not, in t,he cent.er of t,he valley, 
hiit, is close t.o the hase of the Inyo Alountains which border the 
vall(y on tlic vast. Lying to t,lie west of the river, at  an average 
clcvakion of 3.900 feet ahove sea level, is a plain varying in 
width from 2 t.o 5 iiiilex and est,encling. wit.11 but one prominent 
hrca.l<, from a few iiiiles north of t.he town of Bishop almost to 
Lone Pine. The plain is bounded on the west hy the toe of 
t,lir. iiiinicnse accuiiiiiiulat.ioii of alluvial dCbris which has been 
pilecl u p  at. the base of the Sierra Nevacla by the many streams 
tleliouching froiii it.s canyons. In general appearance this 
plain is very different. froin the desert slopes to the east and 
wc.st,, for it, support,s a growth of wild grasses over a large por- 
t,ion of it,s area, antl where it is not washed by surface water is 
 mor^ or less crusted with alkali. An examination of the soil 
sliows it. t.o he damp, ant1 in sonie places quite moist, a few 
inches below the surface, antl test, horings encounter water at 
a rlcpth of from 2 t.0 S feet, depending on the time of the year 
ant1 t . 1 ~  local contlit,ions. Two years’ observations in a great 
niiml~er of t,est \vrlls distributed all over the area have shown 
t,liat t.he surface of t,liis ground wat.er has periodic fluctuations. 
-1l)out S.;cptcnil)er 20 of each year it, is at! its lowest level and its 
liigliest level is reached al)out. March 20. Its rate of rise and 
fall  is clriit,e unifonn iinl~ss interfered wibh by seepage froni 
local surface wat.er ant1 t.lie average amount of fluctuation is 3 
fwt .  It, has heen found t.liat t,he wild grasses will not grow 
niir t lit. alkali appear wliere t,lie average depth t.0 water exceeds 
8 or !) feet.. Thc sigiiificance of this area will be shown later on. 

A s  alrtwlg st.at.i-il, het.weeii t.his grassy plain and the steep 
rast.rrii f:tce of t,lie Sierra Nevacla thrre is a broad desert slope 
of :illuvial mat.rrial from 4 t,o 7 iiiiles in  width reaching an 
elrvat.icJn of froiii B,000 t.o 7,000 feet at it,s upper edge. From 
herti rises one of the grantlest niount.ain faces on the continent, 
rmching rlevat.ions of froin 13,000 t,o 14,000 feet in a horizontal 
tIist.aiii*e of :< or 4 iiiilrs. h t , o  t,his granite slope the glaciers 
and s\vift.-flowing st.rc.aiiis of pant ages have cut  deep canyons, 
112mYJ\\’ a+. t.lie iiiouth ailti llroad in their upper portions, which 
fIJl’Ili t.lic cat,chnient, hasins of the 40 txihut.ary streanis entering 
t h  cliannrl of  wens River at  niore or leas regular intervals 
t.liroughout, its 1trngt.li. The bot.t,onis of ninny of these canyons 
are ch(Jkrd by g1aci:tl c1eposit.s antl accumulations of slide 
1iiat.erial which temporarily ahsorh the melting snows, anrl 
t.lius have a marked regulat,ing effect upon the st,reani flow. 
Wit.11 bliis general view of tho t.opography and geology of the 
O~vrns Va1lc-y region, t.he subjects of precipitat,ion and run-off 
will hc consideretl. 

Therc arc’ t.lirw types of sbornis yielding precipitation in this 
region, namely, the great Pacific coast. nt.orms which sweep down 
froin tlie nort,liwest, and swing eastward i1it.o the Rocky Moun- 
t.ain region, t,he Sonors st.onns froin t.he southwest, ancl after- 
noon t.liuntlcrst.oriiis occurring during July and August, which 
are 1oc:il in t.he high niount~ains. The first, of these yields prac- 
ticnlly all of the wat.er which is effect.ive in replenishing the 
st.reams or increasing t.he untlergroond supply. A t,opographic 
fa(*t.<Jt’ cont.rol~ing the dist,ribution of precipitation froni these 
general storms over a large part of California, and particularly 
t,lie ~ h c m  \lallc.y, is t.he Sierra Nevada. On the western slope 
thwr is a consistent. increase of precipitation froin the Great 
\-alley t.o al)out t,hc 4,000- or 5,000-foot level, ancl from here a 
slight. tlwrcasc unbil t,he t.opograpliic euiiiniit is reached. On the 
cast.cni slpoe t,liere is a rapid decrease t,owarcl t,he floor of the 
(;reat, Basin. 

In O ~ v c ~ i i s  \’alley t,liis inequa1it.y of precipitabion is strikingly 
npparcnt., for t.he snow-clad inount,ains tower directly above the 
desert valley, and all storms which cause rain at San Fran- 
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TABLE l.-Climaiob&d data for January, 1910. Disfrid No. 11, Cduornia. 
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1 i Temperature. In degrees Fahrenhelt. 
I 

Statlons. 

I 

5 30 
3t 3il 

11 ' 44 
5 a1 
5t $2 

- - . . 

I # :  
1.m . . . . . . . .  I0 .45 
1.66 / -  0.99 11.15 
1.26 8 -  1.42 0.25 
ILSS :_.. ..... n.5o 
0.:G . . . . . . .  .: 0.12 

Orenall. 
Blnmath Agency. ....... Iilama 
Klamath Falls. ...... ...I_. . .do.  ................ 
Lakeview.. ............... Lnke.. ...... 
Yerrill .................... Klamath. .. 
Yonna.. ................ .I . .  . .do. ...... 

Califorla iu. 

Alturas .................. , 
Anderson (near) ........ .! 
Angiola. ................. 
Antioch.. ................. 
Apthe.. .................. 
Auburn. ................. I Placer. ............... 1.360 

Alameda.. ............ ...I 

Arrowhead Springs. ..... San Bernardino.. ..... 2. RNI 

H. J. Wilson. 
W. H. Heilernan. 
Geo. L. Wharton. jr. 
D. H. Ward. 
Jacob Rueck. 

..... 

0. n 
11.1) 
2. S 

Chas. E. Sears. 
Prof. C. R. Towle. 
C. 8. Richardson. 
Santa Fe Co. 
.Southern Pacific Co. 

Do. 
G. I. Royce. 
Southern Pacific Co. 
W. N. Vilas. 
A. P. Grifith. 
Santa Fe Co. 

DO. 
E. L. White. 
State Univemity 
W. Southern A. Chalfant. Pacific Co. 

Victor Hope. 
Southern H. V. Blenliiron. Pacific Co. 

A. J. Ham. 
Z!. 8. Weather Bureau. 
CaI. Gas & Electric Co. 
J. E. Peck. 
Soutkern Pacific Co. 

u. (I 
u. 0 
I1.U 
1.5 
4.0 
11. (I 
0.11 
0. II 
11. u 
11. IJ 
11.0 
(1. 0 

12.0 
. . . .  

in. 0 

31 4i .  4 ! t- n. !J i 
25 46.5 ~ - 2.0  I 

3!l 42. 1 - 3.5 
1 ! 52.u . . . . . . . .  

n:i 
SI 
6 i  
i:i 
R4 
i 8  
4 1 1  

ill 
5.5 
05 

RI I 

- .  

. . .  

''7 . - S .... 3. lllj 

"2 ' s ~ :ii I 8.89 

311 ~ 4 3" : I. 15 

51 4 42 ' 4. 13 

39 li 21 1.12 
27 6 43 1.93 
27 I d I 44 [I. IN1 

19 5 411 l.n.2 
30 3 15 !!.38 
211 3 , . . ~ -.31; 

+ u.31 ! 1. is 
2.40 
1. so 
11. 61 
1. I 3  

II. i 3  
11. 511 
11. !I5 
u. !I5 

I I . ~  

. . . . . . . . .  
!+ 3.(ll 

Avalon .................. Los Angeles.. ........ .... 
.............. San Bernard 

BakersEeld. ............. Kern ........ 
Baratow. ................. San Beruard 
Berkeley.. .............. .! Alameda. ... 
Biggs. ................... Butte. ...... 
Bishop.. ................. Inyo. ....... 
Blocksburg. ............. Huinboldt.. 
Blue Canyon.. .......... Placer. ..... 
Blythe ................... I Riverside. .. 
Branwomb. ............. I Mendocino.. 
Brau-lev. ......... .......I Imperial.. .. 
Brush creek.. ........... Butte.. ................ 2.1411 
~ n ~ e x i c o . .  ............... Itnperial. .......... ...I I I  
Caliente ................. Kern.. ............... .! 1. 21111 
Calistoga.. ............. .I Napa. ................ 81ji 

Banta Clara. . . . . . . . . .  ? l i  
ear). .... k'uba.. .............. .I 3,500 

Cedarville. ........... ............... 4.6i5 
Chico. .................. ........... 
China Flat.. ............. Humboldt ........ 
Chino ................... .I Ran Bernardino.. . 
Cisco. ................... Placer. ........... 
Claremont ............... I Lou Angeles.. ..... 
Cloverdale.. ............ .! Sononia. .............. 34(1 
Cdfax.  ................. . I  Placer. .............. . I  2,421 
Colusa.. ................. Coluss.. .............. 611 
Corning. ................ Tehnina. ............. 2 i i  
Cuyamaca(1) ............ Ban Diegu ........... .I 4,6ii 
Daunt. .................. Tulare ................. 4.lJW 
Davisville ............... Yolu .................. 51 
Deer Cre-k. ............. Nevada.. ............. i 3.71111 
Delta. ................... I Shasta. ............... ! 1.138 
Densir.. ................. Stnnislaus. ........... 126 
Dobbins, ................ Yutm. ................. I.RIIJ 
Dudleys ................ .I Mariposa. ........... .I i,lm 
Dunnigan ............... Yolo.. ................ 05 
Dunsmuir .............. .I 
Durham ................. 
El Cajon.. .............. .I 
Electra ................. .I 
Elsinore ................. 
Emigrunt Gap.  .......... 
Escondido ................ 
Eureka. ................. 
Farniingtou ............. 
Folsom ................. .I 
Fordyce Dum ............ 
Fouta Springs.. .......... 
Fresno ................... 
Fruto. .................... Glenn.. ............... 

............. .I. .. .do. ...... 
.... 51.3 ....... i 

7 1  5 1 . 3  . . . . . . . .  
21 I 47.4 I - 0 . 7  

7 41.S ........ 
23 44.2 - 0.4 , 

11 49.1 I -I- 4.5 : 

1s ...... . I . .  ...... 
4 1  3Y.8 . . . . . . .  

34.5 - 5 . 5 ,  
4 i . I l J  . . . . .  I 
36.5 : - S . 5  I 

50. .i I ....... 
30.n I ....... 
11.1 ......... 

s :  5 n . u '  . . . . . . . .  : 
. . ...... 
........ 
. . . . . . . . .  
!+ 0.04 ' 
........ 

1.90 I 
1.si I 

. . . . . . . . . . .  
4 2Ii 9.55 
4 ?3 12.i5 
tit. 4 4 i ,  l 1 . i i  
3 32 'I?. i4  
R 44 I! .  1.5 
4 t  24 : s.4s 
6 38 T. 

. . . . . . .  1.4n 
I t  ... .:. . . . .  
9 9 i  ,.xn 
4 t  40 15.45 
3 37 1.23 

15 311 3. ii 
4t 21 ~ i . l l  
8t . . . .  4.!V? 
4T .... 15. 611 
st 39 , 2.93 
1 , 3'2 I i . 4 S  
at 31 9.96 
5 29 ".BO 
4 . . . .  I ? . %  

I2  I 31 1.33 
4 t  411 5. I f 1  

15 20 1.i5 
4 I 32 10. 13 
4 35 12.06 
3 3" 1.56 at 2s I 7.1li 
4 36 8.05 

1st .... i 3.5s 
5 ..... 9.w 
5 3'2 3 . 5  
ti $2 2.72 
5 ?!I , 5.1;: 2 4; 3.i4 - 3s 14.s11 
6 , 41 4.1.0 
4 2G 7.28 
5 . . . .  3.24 
5 ?ti . 4.11 
4 I36  .111.35 

25 ' 3'2 6.57 
5 2s l.?? 
:'.t . , , . 2. !IS 
S'.. , a.61 
4 2 S , l l l . i I l  
5 , . . , Li!I 
4 I 2:j 7.55 
5 . . . .  " . S i  
4 , 3(1 : i . l i4  
5 ~ 42 Y.51) 
4 31 7.94 

5 ' 3s -. 10 
5 3; 8.51 

25 Y 111. I?? 

5 -5 3.94 
5 . , . . II.85 
5 I 36 : 3.15 

n 34 I 0.25 
li I 44 ! 0.47 

2s 14.33 

4 i 28 ! 8.75 
4 29 6.4n 
5 ! 48 ! 2.67 
4 ~ 33 l!.Ri 
I j  25 -. 111 
4 t '  :<!I I 2. is 
3 19 I i . 29  
3 31 2.XJ 
5 ~ 25 ' 2.35 

I8 . . . . I $  46 

6 I $5 ' 11.25 

5 I 3 4  ! s.5s .! I i s  5.20 

: : _ _ . . I  4.43 

......... 
. . . . . . . .  ! ,+ 2.60 ' 

- 2. l i  I 

. . . . . . . .  

........ 
. . . . . . . . .  , 

. . . . . .  i . ... I . ... ..... 
1X I 2 6 23 se. 
1I ' 11 I 2 1s I s. 

. . . . .  
l.*2 
2. 20 
IJ. i'? 0.0 
a . o i  I 14.5 
I). 119 0. 0 
2.27 
1.00 T. I 2 ; ~ i  
2. IM II .  I1 
0.52 u.11 
3 . m  59.0 
0.31 18.5 
11. i6  1i.0 
1.111 11.5 
?.:<ti U . I I  
9.WJ 144.11 
1.23 
1.42 
2. 50 
0. 50 
II .  i l l  
2. li5 
I.*) 
[I. SI1 
1. IWJ 
I .  !15 

I I .  95 
1.44 
I .  115 
1. 1.1 
2.51; 
1. I l i  
I .  n5 
1.%? 
1. SY 
8. (MJ 
1.64 
1.85 
1.43 
1-64 

' 

11 ' 

1 '  
10 
1 
6 
5 
34 
38 
13 
3 

16 
40 

1 
1s 
39 
1s 
8 

39 
7 

24 
11 
9 

35 
:i 

25 
111 
li 
1 

33 
21 
15 
11 

R 

... I ..... 
18 se. 
i I nw. 

17 I II. 
4 I nw. 
. . . . . . . .  
22 L. 
15 I MA. 

1 ' w. 
20 s. 
16 

17 ..... 
5 11. 

13 ! n. 
16 . w. 
. . .  I ..... 
16 ' n. 
S ' e. 

1s I . .  _. .  
24 11. 
14 .K. 

17 

16 I..... 

9 1.;:' 

12 I:.... 

. . . . . . . . .  

... I... 
S I  9 '  0 

1(J I 8 Y 
13 . 13 I 2 
S 116 I 4  

15 
13 I 10 , 1 

17 ' 11 7 
13 , 13 1 2 

6 - ' i l l 4  
I l l  ' 10 

7 '  1.i;. . ' 3 '  

........ 
'- lI.1El 

. - 0.55 
- 0.4II , 

. . . . . . . . . . . . . . .  
4R.S - 4 . 3  
44.11 ! - 3.5 
39.2 ........ 
23. I1 - s, 5 I 

43.1 , - 3.8 ' 
41.5 . . . . . . . .  
4s.7 - 1. i  I 

3% 1 + 1.4 ! 
511.11 : + 0.3 
4:3.1 . . . . . . . .  
:%R.ll  - 8.4 : 
42.2 - 3 . 2  I 
44.5 - I 1 . i  
38.lJ f1 .U  
41.4 . . . . . . . . .  
411.6 I - 7. 1 
32. li . . . . . . .  
42.3 -t 11.5 ' 

43.15 -1 .9  
43.6 . . . . . . . .  
30. I1 . . . . . . .  . '  
43.4 - 3 . 9  
34.4 - 4 . 5  
q2.n -3.3 
511.2 - 3.6 
45 1 . . . . . . . .  

1.i '  ij:i - 3 . 2 :  
36 XS.2 - 2. 1 
16 5U.!l f 1.3 
24 ! 44.0 - 3.2 , 
31 42. 1 - 3.1; 

6 41.4' ........ 
21 : 411. 4 - 0. i j 
"3 ! 44.4 - 1.11 , 

Sacrainento ........... 49 32 I 44.4 - ?.!I 
El Dorailo. ........... 2,6.50 3 i  39.1 - i . 3  
Bant.aC1ara. ......... 193 I 36 I 45.4 - 1. I 
Placer ................ 3,222111 3 i . i  - i . l  
Monterey ............. I 197 I l l  I 511.1 + 9.U 
Nevada., ............ .: 2. A90 . 38 . 3S.4 ....... 

Yolo. ................. 4511 12 3s.9 - 6.9  

Plumss. ............... 3.fiW 1G , 2!1.s - 3.4 
Tuolunine. ........... ?.H?S I 1 i :$*.I . . . . . .  

Plums4 ............... 
Merced.. ............. .I 
Tulare ................ 

UO. 
F. M .  Righkr. 
R. B. Johnson. 
T. H. Johnstone. 
Butte County R. R. Co. 
0. I. Westerburg. 
Southern Pacific Co. 

........ 
, - (1. lb 
! -  (1. eo 
+ 1.11 + ti. 411 ' 

. . ...... 

- 0.51 0. u 
11. (1 

IS. ?, 

n. 0 
21.0 
4 Y . i l  

(I. 0 
65.11 

i . l J  
0.0 
n. 0 

211.0 
0. L1 

46. u 
II. u 
0. [I 
I. 5 
I!. 0 

38. 0 

0.0 

0. 5 

d. I 
U. 6 
T. 
IJ. 0 

1!1. 5 
0.0 

3 . 0  r. 0 
311. 5 
711. 0 
15.0 

0. u 
0. IJ 

19.0 
0.0 
1.5 
3.5 
4.5 

12. u 
3u. 5 
2 . 3  
0.0 

5s. 0 
1.0 

2 i .  0 

(1. 0 
79.3 
5.0 
0.0 

22.5 
(1. 0 
U. 0 

n. 0 

0. 0 

r. n 
ll!. !! 

n. IJ 

17. n 

. . . . . . . .  + 1.21 ! 

- 2.25 + 11. 14 ' 

- n.u? 
L. L. Macquarie. 
D. L. Wbhon. 
S. H. Beckem 

........ 
I-  1.X 

f 2.!G ' 

! -  u.41 

I- 11. 7,s 
' -  11.76 , 
- 11. 26 ,+ U.5i 

....... I 

........ 

........ 8. 
S. 
S. 

SW. 
n. 

.... 
n. 

n'. 

nw. 
n. 

sw. 

se. 

sw. 

11s. 
1. 
EW. 

8. 
??e. 
8. 
1. 

.... 

e. 

I :r 
R. W. Durham 
H. H. Kessler. 
Cal. Gas & Electric Co. 
W. H. Bohannon. 
A. Southern R. aroon. Pacific Co. 

I T .  8. Weather Bureau. 
Southern Pacific Co. 
F. 0. Hutton. 
E. E. Roening. 
H. 8. Green. 
U. S. Weather Bureau. 
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Do. 
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Southrrn Pacific Co. 

nn. 
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(:ah. .................... 
Georgetown ............. 
(:ilroy ................... 
Cold Run.. .............. 
Gonsales ................. 
Grass Valley.. ........... 
Greenville ............... 
Groveland ............... 
Ouinda ................... 
Hanford ................. 
Healdsburg 
Hearst. 
Heber .................... 
Hollister ................ .I 
Hornbrook .............. 
Hot Springs. ............ 
Hullville (near). ......... 
1dyllrr.ild ................ 
Independence. ........... 
Indio .................... 
Imkip. .................. 
Ione ..................... 
Iowa Hill. ............... 
Jamestown .............. 
King City. .............. 
Lr Porte.. ............... 
Le Grand. ............... 
Lemon Cove.. ........... 
Lick Observatory.. ...... 
Livermore. ............ . . I  
Lodi .................. ...I 

.............. i .................. 

- -. 
Do. 

F. R. Hull. 
C. H. Higbie. 
H. 8. Richardson. 
Southern Pacific Cn. 
Santa Fe Co. 
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H. D. Ellmaker. 
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J. N. Thompson. 
Southern Pacific Co. 
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John Duggan. 
Earl Powers. 
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Cal. Gas & Electric Co. 
Southern Pacific Co. 
C. F. Maw. 
Sierra Ry. of California. 
Southern Pacific Co. 
C. W. Hendel. 
Santa Fe Co. 
0. W. Yandidge. 
The Director. 
E. C .  Still. 
Ezra Fiske. 
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i -  1.19 
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....... 

........ 
....... 
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..... 
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.... 
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41.11 i... . . . .  
$2.0 - 6.4 
30.0 I - 3.4 
43.2 - 2 . i  
46.2 - 2 . 0  
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44.8 - 4.5 
*'.S ' - 3.4 

5.U00 IS 
255 ! in  

4.m 121 
485 I 39 
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- ... . .  

T. 
(1. 55 
(1.72 
2.3s 
1. m 
5.50 
1.113 
11. ti11 
3.98 
II. 511 
1.27 n. is 
n. nn 

n. SR 

1.1111 
2. 33 

II. 91) 
n. ill) 
1.35 
3.95 
II. 2 i  

- . -. . . -. - 
I 

Ca l i fan ia4ont 'd .  I .............. ................ Lone Pine. Inyo..  3. 7% 
Long Valley. ............ Laaaen ... 
Lw Angeles.. ............ Los Angel 
Lw Ban-. .............. Memd..  .............. 121 
Lm Gatos.. .............. Santa Clara. ........ .I 600 
Lytle Creek.. ............ San Bernardino.. ...... 5.9M 
Macdoel. ................ Siskiyou.. ........... . I  4.258 
Madeline. ............... 
Magalia.. ................ 
Mammoth Tank.  ........ 
hiarysville ............... 
Mecca.. .................. 
Menlo Park.  ............. 
Merced ................... 
Mill Creek (1) ............ 
Milton (near). ........... 
Modesto ................. 

o lumne Hill. ........ 
Mono Ranch.. ........... 
Montague., .............. 
MonkFy.. .............. 
Yonterio ................. 
Monumentd. ............ 
Mount Tamalpais ....... 
Naps City.. ............. 
Naps (5. H.) .............. 
Needles. ................. 
Nelle. ................... 
Nevada City. ........... Nevada.. ............. 2. SSO 
Newcastle.. ............. Plaeer. ............ . . . I  971) 

Lou Angeles.. ........ .I 1.21Hl 
Newman.. ............... Stanislaus. .......... .I 91 
Newhall. 

Nimebw ................ Butte ................. ' 2.500 
North Bloomfield.. ...... Nevada.. ............. : 3.200 
North Fork.. ............ Madera.. ............. 3.000 

156 
Oakland. ................ Alameda. . . . . . . . . . . . . . I  36 
Oceanside.. .............. San Diego.. ......... . I .  . . . . .  
Ojai Valley. ............. Ventura. ............. lKl0 
Orland ................... Glenn.. .............. .I 254 
Orleans .................. Humboldt ........... . I  53 
Omville (near) ........... Butte. ........ :. ....... 250 
Pdermo .................... .do.  ............ 
Palm Springs. ........... Riverside ......... 
Pasadena. ............... Los Angeles.. ..... 
Pas0 Robles. ............ San Luis Obispo ...... 800 
Peachland ............... Sonoma. ............. I 190 
Penstock Camp.. ........ Tuolumne ........... .I 3.750 
Pleamille.. ............. El Dorado ............ : 1. S75 
Point Lobos. ............ Ban Francisco. ....... 2.50 
Point Ryes .  ............ Marin.. ............... 480 
Porterv~Ile ............... Tulare. ............... I 464 
Quinc ................. .! Plumas.. ............ .I 3,400 
Red B b . .  .............. Tehama .............. 307 

Redlsn!; ::. ........... Ban Bernardino.. ..... 1,352 
Reedley ................... Fresno. .............. _ I  34; 
Rialto (near) ............ Ban Bernardino.. ..... 2,250 
Riverside. ............... Riverside. ............ i S51 
Rocklin .................. Placer.. ............. . I  249 
Rohnerville. ............. Humboldt .......... . . I  75 
Sacramento (1) .......... Sacramento.. ......... i 71 
Sacramento (2) ............. .do.  ................ ' 35 
St. Helena. .............. Naps. ................ 455 
Salinas .................. Monterey ............. 40 
San Bernardino.. ........ Ban Bernardino.. ..... 1.054 
San Diego.. ............. Sen Diego.. .......... 93 
San Francisco. .......... Ban Francisco. ....... 207 
S m  Jacinto.. ............ Riverside. ............ 1,550 
S m  Jose. ................ Santa Clara. ......... 85 
San Ieendro.. ........... Alameda. ............. 48 
San Luis Obispo ......... San Luis Obispo ...... 201 
San Mako.. ............. San Mako. ........... 22 
Ban Miguel. ............. San Luis Obispo. .... .I 616 
San Miguel Inland. ...... Santa Barbara.. ...... i 500 
Sanger ................... Fmno.  ............... 371 
Santa Barbara.. ......... Santa Barbara.. ..... I 130 
SantaClara. ............ SantaClara.  ........ ' ~1 
Bents Crua .............. Santa Crur ....... 20 
Sants Mqsri ta . .  ........ sen Luis Obispo ..... j we 
Srnta Maria.. ........... Saata Barbara.. ...... 2% 
Santa Monica. ........... Loa Angeles.. ......... ' I10 
Santa Rosa.. ............ Sonoma. ............. 181 
Selma .................... Fresno. ............... 311 
ShPsta. .................. Shasta ............ .-. .I 1,049 
Sierra Madre.. ........... Los Angeles.. .......... 1.400 
S i a v i l l e  ............... Sierra.. ................ 5, MM 
S i n .  .................. Siskiyou ............. .I 3,555 
Sol dad. . .  ............... Monkey.. .......... .I 188 
S. E. Farallon. .......... Sen Francisco. ........ 30 
Sonora. ................. .I Tuolumne ............ 1.545 
Stirling City. ........... .I Butte. .  ............... 3.525 
Stockton (8. H.) ......... San Joaquin. ......... 23 

Suisun ................... Solano. ............... 20 
Summerdale.. ........... Mariposa. ............ i 5,270 
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................ 
I 
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1.n 
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C. E. Prindle. 
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C;. H. Chambers. 
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TI. S. Weather Bureau. 
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W. H. Martin. 
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(I. !a ii. n 
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TABLE I.-Climutd&d data for January, 1010. Diskid No. Il-Continued. 

I 1 I I Temperature. In degreer Fahrenheit. I Preclpltation. In lncher. ' 13 i sky- 

Statlons. Countlea. 

8.00 
3.66 
5.63 
T. 

2 . w  
3.50 
7.46 
1.W 
7.81 
2.83 
5.01 
3.33 
5.84 
1.16 
?.DO 
1.70 

Wheadand ............... Yuba ................. I 84 23 
Willows .................. Glenn ................. I 136 31 
Yosemlte.. ............... Mariposa.. ........... ./ 3.945 6 

+ 0.38 - 0.55 ....... 
- 1.39 
- 1.58 ....... 
- 2.27 + 0.96 + 0.29 - 1.21 - 0.25 
- 2.54 
+ 2 . m  
- 0.78 

+ 11.91 
. . . . . . .  

... .... - ......... - . 

5 
5 

17 

-. 

23.3 
23.4 
18.3 
37.1 
49.5 
44.3 
3;. 2 
4'2.8 
41.4 
46. 8 
39.0 
48. ti 
45.9 
42.9 
48.4 
37.2 
48.2 
42.5 
42.3 
45.9 
29.0 

22 
25 

6 6 4  ... 

- 4.8 - 7.7 

- 1.1 - 4.5 

- 3.4 - 4.1 
- 3.7 
- 3.5 

- 1.8 - 1.0 
- 1.7 

- 7.7 - 4.2 - 5.9 - 2.3 - 2.3 

....... 

....... 

- 5.x 

. . . . . .  

....... 

California-Cont'd. 
Summit .................. 
Suasnville. .............. 
Tamarack. .............. 
Tehachapi. .............. 
Tehama.. ............... 
Three Rivers.. .......... .' 
Towle .................... 
Tracy .................... 
Ukiah. .................. 
Upland.. ................ 
Upper Lake.. ............ 
Vacaville. ............... 
Valley Springs.. ......... 
Vialia ................... 
Warner Spriugs.. ........ 
W w o .  .................. 
Watronville.. ............ 

..... . .- 

i :  Placer. ............... 7 017 ~ 37 
Lassen ................ j 4:175 I 21 
Alpine. ............... ! S.Oo0 ~ 4 
Kern ................. . I  3.964 33 
Tehama. ............. 220 39 
Tulare ................ 870 .... 
Placer. ............... 3.701 24 
Ban Joaquin. ......... 64 311 
Mendmino.. .......... 6211 17 
San Bernardino.. ..... 1.750 13 
Lake.. ......... 
Solano ................ 175 . ?P 
Calveras.. ............ 673 . 91 
Tulare. ............... 334 ?P 
San Dieqo.. .......... 3. I65 I 2 
Kern .................. 330 . 111 
Santa Criiz. .......... 23 I 14 

40 
46 
48 
64 
54 
74 
74 
55 
64 
78 
ti3 
lj4 
lil 
6u 
7s 
61 
70 
56 
57 
5s 
52 

. 

S6.0 
46.0 
97.U 
0.1) 
0.0 
T. 

61.0 
0.0 
0.n 
0.0 
1 . 0  
n.ii 
0. U 
1.0 
6.5 
0.0 

0.0 
n.0 

n.o 
n.n 

---c 

8 
9 

14 
0 

8 
9 

.... 

8 
is 
5 

14 
IU 
13 
5 
7 
2 

13 
I 1  

I I  
5 

I 
28 2 
?at  - 9 
22 -29 

91lf 311 
31 2R 

2st  ?I3 
3n 1s 
"2 ?lj 
"Y 18 
28 25 
3n ?Y 
2st 2s 
?I 19 
14 5fI 
27 2 i  
31 27 
30 24 
"t 25 
31 U 

33 I "2 

:io I 111 

Weatlev. ................. I Stanislaus. ........... ~IIJ ?I 

x 
a 
G!i  
3 s  
3-a 
3 
._ 

2.10 
0. 90 
2. us 
T. 

1.81 
2. on 
1.1s 
1.50 
9.09 
I .  18 
0. 82 
1.95 

1 .  12 l.w 
0. s3 
1.10 

0.71 
2.39 

.... 

n. 75 

n. 69 

-_ 

I ;  
I 

10 
7 
IS 
15 
13 
13 
13 
s 

18 
I 9  
11 
11 
7 

I S  

17 
4 

1u 
I2  
9 

13 

... 

._ 

... 

if  
5': 
sg 
jJ 
:2 
- 

0 
10 
6 
6 
5 

11 
0 
4 
0 
4 
2 

I? 

3 

1 

s 
5 
Y 

in 

'9 

.- 

-. 

d 

j4 
;k g 
5 - 

21 
14 
13 
10 
13 
7 

19 
19 
15 
8 

I8 
s 

14 
11 

13 s 
19 
11 
17 
9 
- 

a, b, e, etc., indicate, respectively. 1.3, 3. etc., days missing from the mcord. 

Temperature extremes are from abserved readings of the dry-bulb; means are compiited froin ohserved readings. 

Separate dates of falls not recorded. 

* Precipitation included in that of the next measurement. 

t Also on other dates. 

1 Data are from standard imtruments not supplied by the U. g. Weather Bureau. 

I Estimated by observer. 
66 Instruments are read in the morning; the,maximum temperature theu read is charg~d to the preceding day. nu which it almost always orcurs. 

II(( Precipitation for the 24 hours ending on the morning when i t  is mexsiired. 
T. Preeipitation is leea than 0.01 inch r;rin or melted mow. ' 
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- 

SW. 
SW. 
SW. .... 
.... 
SW. 

sw . 
W. 
Be. 

s. 
8. 

.... 
nw. 

n. 

Obwrven. 

Southern Pacific Co. 
James Branham. 
William Bennett. 
Southern Pacific Co. 

DO. 
E. D. Barton. 
Southern Pacific Co. 

Do. 
Dr. George McGowen. 
-4. P. Harwood. 
C. M. Hammond. 
G .  0. Cohurn. 
Southern Pacific Co. 
Santa Fe Co. ..... Mrs. E. F. Sanford. ..... Yanta Fe Co. 

sw. Spreckels Sugar Co. ..... Southern Pacific Cc. 
n. Wm. Lumbard. 
n. M. T. Harrinaton. ir. 
n. C. W. Tucker. 

... 



Orwon. 
Klamath Agency.. .... 
Klamath Falls.. ...... 
Lakeview.. ............ 
h n e  Valley.. ......... 
Merrill.. ............... 
yonna.. .............. 
Aguanga ............. 
Alameds .............. 
Alturas. ............... 
Anderson. ............. 
Angles Camp.. ........ 
Angiola ............... 
Antioch.. ............. 
Apt-. ................ 
Arrowhead Springs. ... 
Auburn.. .............. 
Avalon.. ............. 
Aiusa.. ............... 
B a e d .  ............... 
Be rsheld ............ 
Barstow.. ............. 
Bear River.. .......... 
&arValley (1 )  ...... 
Bear Valley (2 ) .  ...... 
Bear Valley Dam.. ... 
Berkeley.. ............ 

California. 

MONTHLY WEATHER REVIEW. 
TABLE 2.-Dailr prw'pitdion for January, 1910. Distziet No. 11, Cdqornia. 

JANUARY, 1910 

. . . . I  I I I :...I I I.... Sacramento.. ........ . 5 5 , .  . .I.. _I::. .... .'. .. .I.:i58.. . _ I  .ti3 .,..I.. . - 1 . .  . :l.702. 1111.35. .SS . . . . .  ...!....I : 1: :1.;3hI .34!".051 .S5 .7SI.. .. ...I.. . .I.. ..... . .I: 1:  :I. . .  .1'11.71 ..... nan Joaquin.. ..... .I. ............ . I .... I . . . . . . . .  ! ................................. I .... . . . . . . . .  .... .... . . . .  
I - - ~ I  . I ' : I ,  .......................................... !....I .65 

15 . . . . . . . . . . . . . . . . .  1.511 1. twl .... .69 . . . .  ... do .......................... .... .I5 :. u4 . O I  Be; .36 .01 

1. ; . . . . . . . . . .  .5? . . . . . . . .  ,211.. . . . . . . . . . .  
...... .... .. . . 
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TABLE Z-Dailg precipitation for Janirary, 1910. Distrid No. Il-Continued. 

Day of month. 
Stations 

............ 

............ 

u Rlgnlfiea 14.311 iuclies. 
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TABLE 2-Dail~ pwcipikath jot January, 1910. Disbid No. 1 f-continued. 

Day of month. 
St.tIOU& River baaha. 

. . . . . . . . . . . . 

...... 
3.30 
6.70 
3. M 
2. I 
2. Is6 
3.83 
2.37 

6.11 
2.99 
4.46 
1.w 
1.13 
4.88 
8. I R  
3.52 
1.70 
4.08 
7.41 

...... 

...... 

...... 
1.05 
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Califomia-Cont’d. 
upper IsLe. ........... 
Upper Mato le... ....... 
Vacrrvjlle.. ............. 
Vallev Soriem.. ....... 

wssco.. ................ 
Watuonville ............ 
Weaverville ............. 
Weitchpec.. ............ 
West Branch.. ......... 

Willom. ............... 
Wood+f.. ............ 
Yoaemita ............... 
Yuciapi.. .............. 

.- . __ . .  . . . . . . . . . .  - . . . .  . . -  
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- TABLE 3.-Maximum and minimum tempmaturea at seleded statwns for Jmtuary, 1010. Dislrid No. 11, California. ~ _ ~ _ _  ~ ~ 

d 
5 
6 
J 

I 
0 

Callfornla. 
- 

I i t  
I d  I 

. .- 

din. 
_. 
36 
33 
35 
25 
19 

21 
23 
26 
35 
24 

32 
27 
25 
30 
32 

31 

?I 
33 

32 
32 
38 
34 
?9 

25 
26 
28 
30 
30 
30 

!S. 6 

:; 

-.I . - 
lax. 
- 

28 
33 
11 
35 
16 

34 
31 
31 
34 
35 

33 
35 
39 
35 
39 

30 
26 
37 
46 
40 

45 
46 
51 
44 
33 

- 

Max. Mln. Max. MID. Max. MID. I _- ~ 

tax. 1 Min. 1 Max. Mln. Bin. Max. 

18 60 
-20 50 
-30 43 
-17 48 
-28 40 

-11 43 
16 46 
8 51 

19 50 
13 57 

- in 53 
18 51 
1 I 48 

13 59 
23 55 

- I1  56 
-18 57 

3 52 
23 52 

- 2  52 

31 60 
34 65 
34 70 
25 60 

1 52 

10 I 55 

dln. 
__ 
33 
33 
2s 
26 
37 

32 
35 
34 
37 
36 

35 
37 
36 
39 
38 

36 
37 
33 
35 
34 

41 
47 
45 
39 
34 

39 
39 
42 
40 
39 
43 

56.4 

- 

73 
55 
55 
55 
47 

.- 

1...1 44 7 
2 . . .  42 8 
3 . . .  40 6 
4. . .  40 6 
5. . .  20 9 

B. . .  35 I 2 
7. . .  34 . 10 
E . . .  32 16 
9 . . . , 3 0  15 

28 14 

47 
37 
34 
34 
29 

36 
37 
25 
39 
37 

46 
45 
41 
45 
47 

53 
55 
54 
55 
54 

45 
55 
61 
59 
64 

38 43 
33 40 
32 44 
28 43 
26 44 

2s 42 
28 40 

46 
44 
43 
39 
43 

11 ...I 40 !- 4 
12. .. 43 9 

14... 37 I 13 
15 .... 46 I 2 5  

13 ...I 40 1 i o  

I & . . ]  32 
17.. . ?9 
la...  27 
19... 45 
20 ... ! 50 

21 ... 48 
22 ... 44 
23 ... 50 
M... 45 
25 .... 46 

27.. . 46 
%... 44 
9. .. 49 
30... 44 
31. .. 45 

a6.. . 40 

MM 39.8 

10 
3 
9 
4 

27 

22 
20 
10 
19 
I 8  

17 38 
14 46 
l ?  48 
I 4  51 

30 51 
20 I 49 

29 

i2.8 136.4 23.0 155.1 13.4 I 29.6 
... . . _ _  

..... . . -- ...... .. __ .. _. . . . .  

.- 

Mln. 
- 

24 
18 
7 
1 
0 

10 
2IJ 
4 
25 
15 

23 
13 
I 8  
29 
37 

28 
11 

- 

Kin. 

36 
33 
30 
31 
?S 
34 
40 
36 

38 

39 
36 
35 
40 
43 

39 
33 
32 
35 
36 

42 
46 
47 
40 
35 

43 
38 
40 
39 
39 
40 

17.5 

40 

- 

-_ - 

Ysx. Mln. Max 
~ 

I 

...... -. . . .  

Mln. Max. I Yln. Max. 
_ .. -_ . .- 

, : I  

__  .. 
I 

Mln. Max.' Min. Mor. Min. Max. 
. __ I -. - -_ - _.. 

I .  

-~ 
Yln. Max. 
.. ~ 

25 44 
2s 50 
30 43 
34 45 
35 44 

39 44 

47 45 
35 47 
3 0 5 0  
2s 54 
35 46 

33 4s 
48 54 
50 51 
35 49 
35 4s 

33 51 
36 55 
38 55 
39 56 
41 I 59 

35.6 I 49.0 

43 i 53 

I 

Mln. Max. Mln. 1 Max. 

I ................ I 57 

................ I 48 
2. ............... 44 

4 ................ I 50 
5 ................. 50 

6 ................ ' 54 
7 ................ I 6 0  

48 
43 
4s 
46 
45 

44 
49 
46 
52 
48 

49 

53 
54 
53 

51 
49 
50 
54 
40 

53 
55 
59 
50 
50 

53 
56 
59 
57 
56 
51 

io. 8 

50 

- 

37 I 47 

37 47 
37 I 46 

I 

42 52 
41 49 

43 53 

3fi I 4s 

3s j 5n 

42 i 55 

2 '  15 - 9  I 1 8  

18 I ?5 4 37 
15 3s 17 37 
14 ! 37 17 34 
14 I 33 21 35 
1s : 2s 12 35 

8 .............. ..! 62 
g ................ 5s 

10.. .............. I 55 
11 ................I 56 
12 ................ 61 
13 ................ 56 
14 ................ 57 
15. ............... 59 i 

58 I 51 
57 I 44 

58 i 40 
67 

61 
57 47 
58 , 44 

60.1 44.3 

68 i 9; 

I 

16 ................. 55 
17 ................ 63 
IS.. .............. 
I 9  ................ I 63 
28 ................ t 71 

21 ................ 73 
22 ................ 82 
23 ................ 15 
24 ................ 58 
25 ................ 58 

41 53 I 30 
40 I 50 I 34 
39 53 . 28 
40 55 32 
44 I 48 I 33 

?6 ............ ....I 65 
27 ................ 1 71 
35. ............... 
W.... ............ ! 76 
31 ................. 73 

39 ................ I ;: 
, I  

1 1 . 8 ,  5 3 . 0 1 3 6 . 6  58.5 3 9 . 7 '  61.1 39.8 I x . 4  33.3 j 35.6 '2u.7 40.5 135.2 j 28.8 17.7 I 33.7 14.0 139.0 [ 1g.n 
I 1 . 1  . .  

... -- ...... -~ - 
Means. ..... .....I 62.0 
_ _ _ ~  


